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Listing of Claims 



Claims 1-21 cancelled 



22. (previously presented) A gate structure with a reduced 
Voitage threshold (V rh ) uhilt comprising: 

ri hiqh-K qate dielectric; layer disposed over a 
semi conductor substrate; and, 

a buffer dielectric: layer on the high-K gale dielectric Lhc 
buffer dielectric layer comprising dopantu selected from the 
qroup consisting of a metal, a semiconductor, and nitrogen; and, 

a gate electrode layer on the buffer dielectric layer. 



03 

(previously presented) The gate structures of claim 22, |f| 

wherein the wherein the buffer dielectric layer dopant type and ""1 

dopant level reduces a Voltage threshold (V t h) shift compared Lo ^ 

the absence of. the doped dielectric buffer layer. ^ 

03 

s 

24. (previously presented) The gate structure of claim 22, Q 

o 

wherein buffer dielectric layer dopant type and dopant level 



-< 



reduces Voltage threshold (V Ul ) shift less than abouL hull oi" Lhc 
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forbidden energy bandqap. 

2 C >> (previously presented) The qate structure of claim 22, 
further comprising an interfaoial layer on the semiconductor 
substrate , 

26. (prcv i uusly presented) The gate al.ruct.are of claim 2b, 
wherein the .inLcriacial layer io selected from the group 
consisting of silicon dioxide, nitrJded silicon dioxide, silicon 
fi L Iride and sil icon oxyni Lr Ldo . 

27. (proviouuly pre- wonted) The qate structure of claim 22, 
w h e r e i n 1: h e b u f f e r d 1 e 1 e c t r 1 c 1 a y e r h a a a d i e 1 e c trie: c o n s t a n t 
y to a L o r Lb a n ci b o u. L 3 . 9 . 

28. (previously presen Led) The gate structure of claim 22, 
wherein the buffer dielectric layer comprise:?* a non-metal, 
cental n 1 nq di e.l ectri c se ] ected from the qroup consi sting of 
.semi conduc toi — oxi de, .semi conductor-ni tride, oxidfis, ni tridea, 
and si 1 i cates - 
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29. (previously presented) The gate structure of claim 22, 
wherein the buf fer rli e 1 er.'tr i c layer comprises a nitrogen doped 
dielectric selected from the group consisting oi: silicon 
nitrides, silicon oxynitridos, silicate nitrides, and silicate 
oxyxii Lridoa . 

30. (previously presented) The gate strucLuru oi" claim 22, 
wherein Lhc dopants have a dopant concentration graded in 
decreasing concentration Irom the high-K dielectric layer /bull or 
dicoloctric: layer into rf acre? toward thco gate electrode layer. 

31. (previously presented) The gate structure oi claim 22, 
wherein Lhe builor dieiecLric layer comprises a dielectric 
including metal dopants. 

32. (previously presented) The gate structure of claim 31, 
wherein Lhe dielectric is selected from the group consisting of 
oxides, nit rides, oxynitr i dos, s Llicon oxides, si 1 icon ni trides, 
silicon oxynit rides, silicate nitrides, silicate oxides, and 

y il i ca t e oxy ni t rides . 
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33. (previously proyonLcd) The gate structure of claim 31 # 
wherein the melal dopanLa have a concentration from about 5 
atomic pet/eonL Lo about 40 atomic percent. 

34. (original) The gal:c structure of claim 31, wherein Lho 
metal dopa/iLii arc i>c>lo.cted from the group consisting oi Hi', Al f 
Tl, Ta, 2r, La, C«, Hi, W, Y, Ha, Sr, and Pb. 

35. (original) The? gate structure of claim 31, wherein Lhc 
metal dopants are selected from the group consist ing oL llf and 
Ai, 

36. (previously presented) The gate structure oi claim 22, 
wherein dilleronL metal dopants comprise PMOS and NMOS gato 
structures . 

37. (original) The gate structure of claim 36, wherein 111 
comprises the mo Lai dopants in a NMOS qate .structure and Al 
comprises lhc mcLal dopants in a PMOS qate structure. 

38. (previ.ous.Ly prowontod) The gato structure of claim 22, 

b 
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wherein the buffer cJ i el ecfr.i c layer comprises HfO : > in a NMOS gate 
y L rue; t Lire and A 1 ;<<)■- in a PMOS qal.e structure. 

39. (previously presented) The gate structure of claim 22, 
wherein the higiv-fc dielectric layer io selected i'rom the group 
consisting of metal oxides, metal silicates, metal nitrides, 
transition metal -oxldeu, transition metal silicates, mcLul 
alumi nates, trans J. t ion metal nitrides, and combinations Lhcreoi. 

40. (prev.! outfiy presented) The? gate-; .structure of claim 22, 
wherein the high-k dielectric layer is selected from Lho group 
consisting of har'niuui oxide, aluminum oxide, Litaniuiu oxide, 
tantaJum oxide, zirconium oxide, lanthanum oxide, cerium oxide, 
bismuth silicate, tungsten oxide, yttrium oxide, lanthanum 
alumi.nate, barium stronl Umi I. it ana L o, strontium titanate, lead 
zirconatr-, PST, P/,N, PZT, FMN, and eombina t ions thereof. 

41. (previously presented) A gate structure with a reduced 
Voltage threshold (Vu,) shift comprising: 

a s em i < : o n d u c t o r s u b s t rate.; 

an intcrfacial layer on the semiconductor substrate; 
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a hiqh-K qate dielectric layer on the interfacial layer; 

a buffer dielectric layer on the h.iqh-K gate dielectric the 
buffer di el eotri c 1 ayer eornpri sing dopants sel eoted from the 
qroup consisting o.C .a motcti, a semiconductor/ and nitrogen; and, 

a gate electrode layer on the bullor dielectric layer . 

42. (previously presented) A guLo structure with a reduced 
Voltage threshold (V,.h) shiit comprising : 
ci sonticonduc t or subs t ra L o ; 

c\ high-K gale dielectric layer on the semiconductor 
substrate; 

a but Lor dielectric layer on the high-K gate dielectric the 
buffer dioJ.eclric layer comprising dopants selected from the 
r^roup consisting oi a metal, a semiconductor, and nitrogen; and, 

a g,-jhe electrode layer or) the buffer dielectric layer. 
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